Instrumental renewal, the return of extinguished instrumental responding after removal from the extinction context, is an important model of behavioral relapse that is poorly understood at the neural level. In two experiments, we examined the role of the dorsomedial prefrontal cortex (dmPFC) and the ventromedial prefrontal cortex (vmPFC) in extinction and ABA renewal of instrumental responding for a sucrose reinforcer. Previous work, exclusively using drug reinforcers, has suggested that the roles of the dmPFC and vmPFC in expression of extinction and ABA renewal may depend at least in part on the type of drug reinforcer used. The current experiments used a food reinforcer because the behavioral mechanisms underlying the extinction and renewal of instrumental responding are especially well worked out in this paradigm. After instrumental conditioning in context A and extinction in context B, we inactivated dmPFC, vmPFC, or a more ventral medial prefrontal cortex region by infusing baclofen/muscimol (B/M) just prior to testing in both contexts. In rats with inactivated dmPFC, ABA renewal was still present (i.e., responding increased when returned to context A); however responding was lower (less renewal) than controls. Inactivation of vmPFC increased responding in context B (the extinction context) and decreased responding in context A, indicating no renewal in these animals. There was no effect of B/M infusion on rats with cannula placements ventral to the vmPFC. Fluorophore-conjugated muscimol was infused in a subset of rats following test to visualize infusion spread. Imaging suggested that the infusion spread was minimal and mainly constrained to the targeted area. Together, these experiments suggest that there is a region of medial prefrontal cortex encompassing both dmPFC and vmPFC that is important for ABA renewal of extinguished instrumental responding for a food reinforcer. In addition, vmPFC, but not dmPFC, is important for expression of extinction of responding for a food reinforcer. The role of the medial prefrontal cortex in renewal in the original conditioning context may depend in part on control over excitatory context-response or context-(response-outcome) relations that might be learned in acquisition. The role of the vmPFC in expression of extinction may depend on its control over inhibitory context-response or context-(response-outcome) relations that are learned in extinction.
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Introduction
Conditioned instrumental (operant) behaviors are voluntary actions that are controlled by their consequences. Animals readily acquire behaviors (e.g., lever pressing) to obtain a desirable outcome (e.g., food pellet or drug delivery) and likewise learn to suppress behavior when the reinforcer is withheld. This extinction of instrumental responding is an important and fundamental component of behavioral change (Bouton, 2014; Bouton & Todd, 2014) . However, extinguished behaviors can re-emerge through several manipulations and mechanisms, including renewal. Renewal occurs when an animal is tested in a context different from the extinction context (Bouton & Bolles, 1979) , resulting in a return of extinguished responding. This return of responding demonstrates that extinction is not erasure of the original learning. A major challenge in successful treatment of behavioral disorders in humans (e.g., addiction) is the susceptibility of these behaviors to relapse.
Instrumental renewal has been reliably demonstrated with several different reinforcers and across different paradigms. ABA renewal (conditioning in context A, extinction in context B, testing in context A) has been shown with food reinforcers (e.g., Nakajima, Tanaka, Urushihara, & Imada, 2000) and different drug reinforcers (e.g., alcohol, cocaine, heroin) (e.g. (Bossert, Liu, Lu, & Shaham, 2004; Chaudhri, Sahuque, & Janak, 2009; Fuchs, Eaddy, Su, & Bell, 
